Objective: To evaluate the efficiency and safety of the transabdominal preperitoneal (TAPP) technique with or without preserved uterine round ligament for the repair of femoral hernias (FHs), on the female patients treated at a single centre. Methodology: A total of 62 patients were randomly divided into traditional TAPP (T-TAPP) group and modified TAPP (M-TAPP) group, and all the procedures had been successfully completed. The operative time, recurrences and complications were investigated and compared. Results: Twenty-six patients were randomised into T-TAPP group and 36 patients were randomised into M-TAPP group. There was no obvious difference in terms of age and body mass index between the two groups. The follow-up period was 24 to 90 months. Uterine prolapse occurred in five patients in T-TAPP group, but none in the M-TAPP group. There was significant difference between the two groups (p<0.05). There was also no significant difference in terms of postoperative infection or recurrence of hernia between the two groups nor was there any significant difference between the two groups in development of seroma, post-procedure pain and foreign body sensation during the long-term follow-up. Conclusion: The modified TAPP is a safe technique with a very low rate of recurrence and a low incidence of chronic pain, which retained the function of the uterine round ligament. It is an ideal method for the treatment of femoral hernia in female.
INTRODUCTION
Groin hernias (GHs), including femoral and inguinal hernias, are rare in females compared with the males, with a rough morbidity of 2-5% in males and 0.3% in females. The incidence of femoral hernia (FHs) in males is only 2.4%, but which are obligated to 34% of all groin hernias in females. [1] [2] [3] In recent years, the endoscopic approach via the transabdominal preperitoneal (TAPP) is highly recommended for female patients with primary GHs, if performed by surgeons experienced in laparoscopic technique on the base of the European Hernia Society (EHS) guidelines. 4 This resulted from the high recurrence rate of femoral after traditional open tension-free herniorrhaphy of groin hernia in woman, which argues for the application of the laparoscopic technique. In addition, TAPP is associated with reduced postoperative pain and early restoration of normal activities. 5, 6 Therefore, TAPP seems an appealing technique for female with femoral hernia.
All hernias in the groin begin within the myopectineal orifice, which is crossed by femoral vessels as well as the funiculus spermaticus in male or the uterine round ligament in female. In the TAPP approach, the round ligament is transected in approximately half of groin hernia repairs performed, which may be impaired the physiological function of female. 7 Nevertheless, personal knowledge and opinions on the function of the ligament and the importance of preserving it varied widely among the experienced surgeons.
Therefore, the rationale of the present study is based upon the physiological function of the uterine round ligament in female. A modified TAPP technique called "uterine round ligament peritoneum", which maintained the integrity of uterine round ligament, has been designed at the study place to provide feedback on the repair of FHs.
The objective of the study was to compare the modified TAPP technique and traditional TAPP techniques of laparoscopic hernia repair in terms of efficiency and safety during follow-up.
METHODOLOGY
This study was conducted at the Department of General Surgery Center, Linyi People's Hospital, Shandong University, from January 2010 to December 2016 and approved by the Medical Ethics Committee of Linyi People's Hospital. A total of 62 consecutive patients were enrolled in the study. The clinical diagnosis of a femoral hernia is based on the sac protrudes through the femoral ring into the fossa ovale. 8 Ultrasound and/or radiological examination was used in case of a dubious swelling and/or obscure pain in the inguinal region, and MRI is preferred when necessary. 9 The criteria for inclusion in the study were clinical diagnosis of primary unilateral FHs, female patients over 18 years of age, TAPP with mesh fixation, no obvious uterine prolapse, cardiopulmonary, hepatic, or renal impairment, and no operative contraindication. Patients with male gender, acute repairs, open repairs, history of lower abdominal surgery, and bilateral inguinal hernia, recurrent hernia, or incarcerated hernia, and infections of surgical site or bacteremia were excluded from the research.
The cases were recruited by simple random sampling divided into traditional TAPP (T-TAPP) group and modified TAPP (M-TAPP) group, and the distribution ratio is about 1:1.5. Twenty-six patients were randomised into T-TAPP group and 36 patients were randomised into M-TAPP group. Patients in T-TAPP group were treated with conventional TAPP surgery, namely, after intravenous anesthesia induction, endotracheal intubation was performed. Pneumoperitoneum up to 13 mmHg was established with CO2 at the umbilicus using a Veress needle. A 10 mm trocar was placed above the umbilicus for insertion of a 30° laparoscope. After the FH was identified through the laparoscope, two additional 5 mm trocars were placed on either side of the umbilicus at the lateral border of the musculus rectus abdominis. The peritoneum was incised 2 cm above the deep ring from anterosuperior iliac spine to the medial umbilical ligament, to enable the formation of a peritoneal flap. Afterward, the round ligament of uterus was cut off and the Bogros and Retzius spaces were fully exposed and released. After the hernial sac was identified, the traction and contra-traction maneuvers were used for dissection until the sac was reduced. Enough space was subsequently created to accommodate 10×15 cm polypropylene hernia patch, which was placed to cover the whole myopectineal orifice. Then the mesh was fixed to the pubic tubercle, Cooper ligament, conjoint tendon and posterior sheath of rectus abdominis with biological glue. The peritoneal flap and trocar sites were finally closed with 3-0 absorbable sutures. Same operation was performed, if the FH was found on the other side.
M-TAPP group patients were treated with the modified TAPP surgery, namely, based on the three-trocar technique as above-mentioned used for the surgical procedure. Through the laparoscope, all anatomical markers were observed and the hernia was confirmed and dissection of a wide peritoneal flap is performed in the usual manner. Afterward, the round ligament of uterus was lifted and dissected widely to create enough space between the round ligament of uterus and the triangle of doom. Once an adequate preperitoneal pocket was made within which to place a 10×15 cm polypropylene mesh, it was taken to the inguinal region and partial overlapped behind the uterine round ligament, so that the broader part of the hernia patch came to lie medial and the narrower part lies lateral to the uterine round ligament (Figure 1 ). Then the whole myopectineal orifice on the affected side was covered by the mesh which was fixed in place. Moreover, the part of patch overlapping behind the round ligament of the uterus was fixed to the pelvic wall with biological glue. Afterwards, the peritoneal flap was closed using absorbable sutures.
The demographics, clinical characteristics and operative parameters of the two groups of patients were observed. During the follow-up period, the postoperative complications were assessed by Cleveland-Dindo scales. 10 A physical check was performed 1-week and 1-month after discharge. The telephone and outpatient follow-up reviews, including recurrence and uterine prolapse, were conducted every 6 months in the first year, and annually thereafter. All data were collected by the computer-based Hospital Information System (HIS) by the third-party professionals. All statistical analyses were performed using the SPSS version 18.0 software (IBM, Laparoscopic femoral hernia repair Armonk, NY). Shapiro-Wilk test was used for normality of continuous data. Categorical data or dichotomous variables were analysed with the Chi-square test; whereas, student's t-test was used for normal distributed continuous variables. All the factors with p <0.05 were considered statistically significant. All data were expressed as mean ± SD.
RESULTS
Twenty-six patients were randomised into T-TAPP group and 36 patients were randomised into M-TAPP group. Overall mean age was 42.6 ±16.0 years, ranging from 18-68 years. The average age of patients in T-TAPP group was 43.8 ±16.5 years, ranging from 19-68 years; and that of M-TAPP group, it was 41.8 ±15.8 years; ranging from 18-66 years. The average body mass index (BMI) in T-TAPP group was 24.6 ±1.8 Kg/m² and that of M-TAPP group was 24.2 ±2.2 Kg/m². There was no significant difference between the two groups in terms of age and BMI. The baseline characteristics and demographics of all patients and follow-ups are shown in Table I . Table II , there was no injury to the femoral and inferior epigastric vessels, bladder, and bowel during dissection or the insertion of trocar in both groups. Bleeding during operation was graded as minimal in both groups. Although operative time of M-TAPP group is longer than the T-TAPP group, there was no significant difference between the two groups in terms of length of hospital stay, bleeding, and total cost during surgery.
As shown in
All patients were followed for 24-90 months (average= 61.6 months). Table III shows postoperative complications during the follow-up. Uterine prolapse, seroma formation, infection of mesh or wound, foreign body sensation, recurrence of the hernia, and pain were recorded in follow-up. There were no obvious complications that needed surgical re-intervention. Uterine prolapse occurred in five patients in T-TAPP group, but none in the M-TAPP group. There was significant difference between the two groups (p<0.05). Seroma was the most common problem that was noticed at one week followup and resolved experientially in all patients. There was no significant difference in development of seroma, postprocedure pain, and foreign body sensation between the two groups. There was no recurrence of hernia or wound or mesh infection at 1-month and yearly thereafter.
DISCUSSION
Femoral herniorrhaphyr is one of the most common elective operations performed by general surgeons, and yet there is no universal consensus on the ideal technique, which could overcome the potential problems of recurrence, infection, and chronic groin pain. [10] [11] [12] With the development of laparoscopy, TAPP as an alternative to conventional approaches has been embraced wholeheartedly by many general surgeons.
Currently, the advantages of this laparoscopic repair are obvious compared with open techniques. [13] [14] [15] [16] Firstly, there is minimal trauma to the abdominal wall, resulting in less pain, almost no infection, and a very low rate of hematoma formation. Secondly, no cutting or suturing of fascia structures, complete absence of tension, resulting in less risk of chronic pain. Thirdly, covered the indirect, direct and femoral spaces broadly, reducing the recurrence rate. The uterine round ligament originates at the uterine horns, enters the pelvis via the deep ring, and passes through the inguinal canal and continues onto the labia majora where its fibers spread and mix with the tissue of the mons pubis. The function of the uterine round ligament is maintenance of the anteversion of the uterus during pregnancy. [17] [18] [19] Previously, the uterine round ligament was often transected due to the physiological anatomy in the TAPP approach, which could tilt uterus back, causing uterine prolapse when increased abdominal pressure. 7 Nevertheless, uterine prolapse not only influences the physiological function, but also produces a series of physiological problems. Therefore, it is essential to maintain the integrity of uterine round ligament. In addition, there are a few scholars relaxed groin hernia and the round ligament of uterus, and these studies are mainly about varicosities and/or cysts on the round ligament mimicking groin hernia during pregnancy. 20, 21 The personal knowledge and opinions on the function of the ligament and the importance of preserving it varies widely among the experienced surgeons. It appears that the attempt to preserve the ligament depends on individual preferences among surgeons.
In this study, the uterine round ligament was dissected free from the pelvic wall, and preserved covering the abdominal wall broadly by the mesh as flat as possible.
The results revealed that uterine prolapse occurred in five patients in T-TAPP group, but none in the M-TAPP group. There was significant difference between the two groups (p<0.05). Of the five patients, 3 were pregnancies and the rest were constipations after herniorrhaphy. Transection of the ligament may increase uterine instability after surgery, and all factors causing high abdominal pressure could lead to uterine prolapse in the long-term follow-up. Although operative time of M-TAPP group is longer than the T-TAPP group, there was no significant difference between the two groups in terms of pain, seroma formation, infection of mesh or wound, foreign body sensation and the hernia recurrence during the long-term follow-up. This showed that, although preserving the ligament slightly prolonged the operation time, it did not affect the recovery of patients after operation. At the same time, on the basis of retaining the function of uterine round ligament, the expected effect of hernia repair was achieved.
In our paper, we achieved satisfactory results through modified method. Moreover, combined with our experience and literature summary, the operation skills are summarised as follows: Firstly, dissected and peritoneal the uterine round ligament full free from the pelvic wall. Secondly, cut a small hole at the lowest point of the mesh that forms the new profound inguinal ring, and overlapped and fixed the mesh behind the uterine round ligament. Lastly, the key for success of this technique was satisfactory overlaps of the mesh part behind the round ligament of the uterus and proper fixation besides the implantation of patch.
CONCLUSION
There was no significant difference in intraoperative parameters between T-TAPP and M-TAPP group, nor was there any obvious difference between the two groups in terms of postoperative complication during the long-term follow-up. But, the modified transabdominal preperitoneal inguinal hernia repair is a safe technique with a very low rate of chronic pain and recurrence, which retained the function of the uterine round ligament. It is an ideal method for the treatment of femoral hernia in female.
